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ABSTRACT 

Pound Nets are being proposed as a gear type that can selectively harvest fish and reduce 
impacts on non-target species. A Pound Net was constructed in the Columbia River Cathlamet 
Channel at river kilometer 67 and fished in from late August to late October in 2017 and 2018. In 
2019, the Pound Net was fished from May 5 to October 25, 2019. Since salmon and steelhead 
stocks have different run timing in the Columbia River, the stock composition of the catch (using 
any gear) may change depending on the time of year and the location where fishing occurs. 
Genetic techniques provide a way to estimate stock composition using non-lethal sampling 
methods. The stock composition of steelhead captured in the Pound Net in 2017 and 2018 was 
previously reported. We estimated the stock composition of steelhead that were caught in the 
Pound Net in 2019 using Parental Based Tagging and Genetic Stock Identification techniques 
and compared stock composition in three time periods: May and June; July and August; and 
September and October. The stock composition of steelhead captured in the Pound Net changed 
as the year progressed. In the spring 99% of the clipped and 73% of the unclipped steelhead 
were from stocks downstream of Bonneville Dam. In July, Snake River stocks began appearing 
in the catch and were the most abundant stocks in the summer period. During the fall the Snake 
basin stocks made up 87% of the clipped and 72% of the unclipped catch. We did not sample any 
steelhead > 78 cm in the spring. The first steelhead > 78 cm was sampled on August 26, 2019 
and 91% of the steelhead > 78 cm were captured in September and October. All of the steelhead 
> 78 cm captured in August were from the Snake River basin. In September and October the 
Snake basin stocks made up 100% of the clipped steelhead > 78 cm and 73% of the unclipped 
steelhead > 78 cm. 
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INTRODUCTION 

The run-timing of summer steelhead into the Columbia River overlaps the run-timing of 
spring, summer, and fall Chinook, sockeye, and to a lesser extent coho. Spring, summer, and fall 
Chinook are targeted by non-tribal commercial fisheries downstream of Bonneville Dam (BON), 
tribal commercial, ceremonial, and platform fisheries upstream of BON, and sport fisheries 
downstream and upstream of BON. All steelhead caught in non-tribal commercial fisheries must 
be released and only steelhead with a clipped adipose fin (hereafter referred to as clipped) may 
be kept in sport fisheries. Steelhead, both clipped and those with an intact adipose fin (hereafter 
referred to as unclipped) may be retained in any tribal fishery. As defined in the U.S. v Oregon 
Management Agreement, Chinook fisheries in the Columbia River are managed for three time 
periods: Upriver spring and Snake River summer Chinook from January 1 to June 15; upper 
Columbia River summer Chinook from June 16 to July 31; and fall Chinook from August 1 to 
December 31. Steelhead run sizes, which are used to determine ESA and harvest impacts, are 
counted at BON during three time periods: Skamania run from April 1 to June 30, A-Index and B-
Index run from July 1 to October 31, and winter run from November 1 to March 31 the following 
year. A-Index fish are defined as steelhead < 78 cm and B-Index as steelhead > 78 cm that pass 
BON from July 1 to October 31.  
 

Fall Chinook support the largest commercial tribal and non-tribal fisheries in the Columbia 
River. Steelhead, including ESA listed stocks, are caught in the fisheries that are targeting fall 
Chinook. Non-tribal fisheries, including sport and commercial must not exceed a 2% impact rate 
on both the wild A-Index and wild B-Index groups during the fall management period.  A study 
was designed to evaluate the feasibility of using an experimental fish trap (hereafter referred to 
as a Pound Net) to selectively harvest Chinook and Coho salmon and to estimate the immediate 
and post release mortality of salmon and steelhead that were released. The Pound Net was 
constructed in the Columbia River Cathlamet Channel at river kilometer 67 and was fished from 
late August to late October in 2017 and 2018 (Tuohy et. al, 2019). In 2019, the Pound Net began 
fishing in May and continued to fish until late October. At the request of Idaho Department of Fish 
and Game, steelhead that were trapped and released had a small fin clip removed and sent to 
the IDFG genetics lab for analysis. Using genetic techniques all fish were assigned to a genetic 
stock group. 

 
Idaho Department of Fish and Game began sampling hatchery steelhead used for 

broodstock starting with Brood Year (BY) 2008 at all hatcheries in Idaho. Beginning with BY2009 
and continuing each year afterward, all hatchery steelhead used for broodstock in the Snake River 
basin have been sampled by IDFG, Washington Department of Fish and Wildlife and Oregon 
Department of Fish and Wildlife. Columbia River Inter-Tribal Fish Commission (CRITFC) has 
worked with managers to collect samples from steelhead broodstock beginning with BY2012 from 
non-Snake River hatcheries in the Columbia River. This effort has increased the number of 
hatchery stocks that can be identified with Parental Based Tagging (PBT) methods. Most hatchery 
summer steelhead released upstream of BON are now in the PBT database. 

 
All adipose clipped fish are known to be hatchery origin. Clipped hatchery fish from the 

Snake River and other hatcheries could be assigned to a hatchery stock and release group using 
PBT markers. Clipped steelhead that did not assign using PBT markers were a hatchery fish from 
an adult whose parents were not genotyped. These PBT unassigned hatchery origin fish were 
then assigned using Genetic Stock Identification (GSI) markers. Steelhead with an intact adipose 
fin could be a wild fish or hatchery origin fish released without a clipped adipose fin. Samples from 
unclipped steelhead were analyzed using PBT markers to determine if the fish was hatchery 
origin. Unclipped samples that did not assign to a PBT hatchery release group (putative wild fish) 
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were assigned to a Columbia River GSI reporting group developed by CRITFC (Hess et al. 2013). 
The GSI reporting groups outside of the Snake River basin were developed using wild and 
hatchery origin steelhead. GSI reporting groups that lie entirely within Idaho in the Snake River 
basin were developed using wild fish only. 
 
 

METHODS 

Steelhead and Fall Chinook Passage and Run-Timing at Bonneville Dam in 2019 

The daily count of clipped and unclipped steelhead at BON from April 1 to October 31 was 
obtained from the Army Corp of Engineers. CRITFC personnel sampled steelhead at BON and 
recorded the fork length and the presence or absence of the adipose fin. Steelhead were visually 
designated in-season as hatchery or wild origin primarily based on the presence of a fin clip or an 
eroded dorsal fin. If either was observed, the default designation was hatchery and if both were 
absent, the default designation was wild origin. CRITFC obtained tissue samples from all 
steelhead that were handled and used PBT to determine if any of unclipped fish were hatchery 
origin. If an unclipped fish that was visually called wild was determined to be hatchery origin using 
genetic analysis, the fish was designated post-season as an unclipped hatchery origin fish. The 
U.S. v Oregon Technical Advisory Committee (TAC) used the post-season data to estimate the 
percentage of unclipped hatchery (HNC), and wild (W) origin fish during the Skamania run period 
(April 1 to June 30). Skamania period passage of HNC and W were estimated by multiplying their 
percentages by the total unclipped BON count. The clipped hatchery (H) passage in the Skamania 
period was the clipped BON window count. TAC stratified this data to estimate the percentage of 
A-Index and B-Index H steelhead using the clipped samples and the percentage of A-Index and 
B-Index HNC and W using the unclipped samples for each strata from July 1 to October 31. The 
clipped percentages were multiplied by the clipped steelhead BON count and the unclipped 
percentages were multiplied by the unclipped steelhead BON count in each time strata to estimate 
the number of H, HNC, and W origin A-Index and B-Index fish that passed the dam. The total A-
Index and B-Index H, HNC, and W passage at BON was the sum of all time periods. The yearly 
fall Chinook passage is reported as the sum of the daily adult Chinook count at Bonneville Dam 
from August 1 to November 31. 

 
All hatchery summer steelhead stocks in the Snake River basin and several non-Snake 

hatchery stocks in the Columbia River are representatively Passive Integrated Transponder (PIT) 
tagged prior to release as smolts. Wild juvenile steelhead are also PIT tagged throughout the 
Columbia River basin. We calculated the run timing of stocks of summer steelhead passing BON 
in 2019 using the date of their first adult detection at BON. We obtained the daily number of adult 
summer steelhead detections at BON from April 1 to December 31 for wild and hatchery fish that 
were PIT-tagged upstream of BON except in the Snake River basin. For Snake basin fish we 
obtained all adult steelhead detections at BON from June 1 to December 31. The detection data 
was obtained from the PTAGIS website (http://www.ptagis.org). We only used the adult detection 
data of hatchery and wild summer steelhead that were tagged as juveniles and were returning to 
spawn in the spring of 2020. Some of the adults that were detected were determined to be kelts 
based on their detection history at main stem dams and tributary PIT arrays and were removed 
from the analysis. Repeat spawners were not used to calculate run timing since we only included 
fish on their first adult migration upstream. The run-timing of each Snake River hatchery stock, 
except the Dworshak and Wallowa stocks, were calculated by combining detections from all of 
the stock’s release groups and BYs. The Dworshak stock was split into two groups: fish reared at 
Dworshak or Clearwater hatcheries and released in the Clearwater drainage (Dwor-C) and those 
fish reared in the Hagerman Valley hatcheries and released in the Salmon drainage (Dwor-S). 
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The parents of both Dwor-C and Dwor-S groups were trapped and spawned at Dworshak 
Hatchery. The Wallowa stock trapped at Cottonwood Pond, reared at Lyons Ferry Hatchery, and 
released in Washington was designated Wallowa-WA. When calculating the Wallowa-WA run-
timing, we excluded adults that were released in the Walla Walla River basin. The Wallowa stock 
trapped at Wallowa Hatchery, reared at Irrigon Hatchery, and released in Snake basin rivers 
within Oregon was designated Wallowa-OR. The Skamania stock run-timing was calculated using 
only summer run fish that were released in the Klickitat River. The middle Columbia River (Mid-
C) hatchery run-timing was calculated by combining detections of all non-Snake River hatchery 
stocks (except Skamania) and BYs released between BON upstream to and including the Yakima 
River. The upper Columbia River (Up-C) hatchery run-timing was calculated by combining 
detections of all hatchery stocks and BYs released upstream of the Yakima River. The run-timing 
of wild steelhead from the Mid-C (BON to Yakima River, excluding the Snake River basin), Up-C 
(all rivers upstream of the Yakima River), and Snake (excluding fish tagged at Snake River 
mainstem dams) regions was calculated by combining detections from all release sites in each 
region. We estimated the cumulative passage proportion for each date of all wild and hatchery 
steelhead stocks at BON.  

 

Sample Collection  

Crews took a small fin clip for genetic analysis from steelhead that entered the Pound Net. 
The date of capture, the presence or absence of the adipose fin, and the fork length of each fish 
was also recorded. The first sample was obtained on May 5, 2019 and the last sample on October 
23, 2019. A total of 497 samples were successfully genotyped and used in the analysis. We 
genotyped 223 samples from May and June, 73 samples from July and August, however only six 
were collected in July, and 201 samples from September and October (Table 1 and Figure 1). 

 

Estimating Stock Composition Proportions 

Clipped steelhead are known to be hatchery origin whereas unclipped steelhead could be 
an unclipped hatchery fish or wild fish. All fish were genotyped at 368 SNPs for an assignment to 
a GSI reporting group, a possible assignment to a hatchery release group and BY using PBT, and 
a sex-specific genetic assay for determining the sex of the fish. The genotyping was done at the 
IDFG genetics lab. Genetic stock identification is detailed in Ackerman et al. (2016) along with 
the methods for extraction of genomic DNA from tissue samples, DNA amplification, and SNP 
genotyping. Steele et al. (2016) contains similar details for PBT analysis. If a fish was identified 
with PBT, We assigned the fish to its release group and BY (Table 2). Unclipped steelhead that 
were not identified with PBT were either a hatchery-origin fish whose parents were not in the PBT 
baseline or a wild-origin fish. All PBT unassigned fish (clipped and unclipped) were assigned to 
their most probable GSI reporting group that was developed by CRITFC and is described in Hess 
et al. 2013 (Figure 2). All adipose-clipped fish assigned to a GSI group were hatchery origin. We 
identified 19 distinct hatchery release groups from three BYs for a total of 29 distinct PBT hatchery 
release groups and 12 distinct GSI reporting groups in the samples we analyzed.  

 
Hatchery release groups were assigned to a hatchery stock. All PBT release groups and 

GSI reporting groups were assigned to a river basin (Table 3). For the stock composition analysis, 
the Wallow-WA stock included fish released in the Walla Walla River basin, the Snake River basin 
at Lyons Ferry Hatchery, and the Grande Ronde River basin at Cottonwood Acclimation Pond. 
Due to rearing space limitations at Lyons Ferry Hatchery, parental matings of the Wallowa-WA 
stock cannot be tracked to release site, hence all Wallowa-WA smolt releases were assigned to 



5 

the Cottonwood release group and the Snake basin. The MGILCS GSI group includes tributaries 
of the Columbia River from BON to the Snake River mouth, Snake River tributaries downstream 
of the Clearwater River, the Asotin, Grande Ronde, and Imnaha basins, tributaries of the Salmon 
River upstream to the Little Salmon River, and tributaries of the Clearwater River upstream to the 
confluence of the Lochsa and Selway rivers. Since the MGILCS GSI group spans more than one 
river basin it was defined as a distinct basin. The SKAMAN GSI group was defined as natural 
origin steelhead that can trace their ancestry to the Skamania Hatchery stock. This GSI group 
and Skamania PBT release groups are closely related to each other and are found in the 
Willamette drainage and Columbia River tributaries upstream and downstream of BON. We 
treated these groups as a distinct basin (SKAMAN) since they are present in more than one river 
basin.  

 
We analyzed the clipped and unclipped fish separately in three time periods: Spring--May 

and June; Summer--July and August; and Fall--September and October. The May and June 
samples correspond to the Skamania steelhead management period whereas the samples 
collected from July 1 through October correspond to the A/B-Index steelhead period. The actual 
count in each PBT release group was divided by its tagging rate (Table 2) to get an expanded 
count. The expanded count can be thought of as the expected number of fish from each release 
group that would have been sampled if the release group had a tag rate of 1. Since fish were 
added to hatchery release groups after expanding for their tag rate, an equal number of fish must 
be subtracted from the fish that were assigned to GSI reporting groups.  
 

The difference (D) between the expanded count (E) and actual count (U) of hatchery 
release group i and Brood Year b was: 
 

Ὀ   Ὁ  Ὗ  
 

The difference between the expanded and actual count for each reporting group i was the 
sum of differences for all BYs that were present: 
 

Di = D i1 + D i2 + D i3  

where 
 
1, 2, and 3 are Brood Year 2015, 2016, and 2017. 
 

The number of samples to subtract from GSI reporting group k was: 
 

ὲ  ὴ  zὈ 

where: 
 
nk = the reallocation amount for GSI reporting group k after accounting for the PBT expanded 

counts. 
 
g =  the number of distinct hatchery release groups assigned with PBT, 
 
pik = proportion of hatchery release group i that assign to GSI reporting group k (Table 4). Each 

pik represents the percentage of hatchery release group i that would assign to GSI 
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reporting group k if PBT was not used. The proportions in Table 4 were calculated using 
all PBT assignments from all BYs and their associated GSI assignment from all Columbia 
River sport and tribal fisheries and steelhead sampled at BON from 2011 to 2019. The 
Dwor-C and Dwor-S release groups were combined to calculate a single value for both 
groups since the broodstock for both release groups is the same. The pik that was used in 
each fishery for re-allocation was re-calculated using the values in Table 4 of those GSI 
stocks that had fish assigned to them. 

 
If the sum of all Di was greater than or equal to the sum of all Uk, (the number of samples 

assigned to all GSI groups) then all GSI reporting groups were set to zero (and their stock 
composition proportion was set to zero). The proportion (R) of each PBT release group was: 
 

Ὑ  Ὁ  Ⱦ Ὁ  

 
If the sum of all Di was less than the sum of all Gk, then the adjusted count of each GSI 

reporting group (Ak) was found by subtracting the reallocation amount (nk) from the actual count 
(Gk) in each GSI group: 
 

ὃ  Ὃ  ὲ , for ὲ  Ὃ  
 

The PBT release group proportions were found by dividing their expanded count by the 
sample size. The GSI reporting group proportions were found by dividing their adjusted count by 
the sample size. 
 

The proportion of each hatchery stock’s composition was found by adding all of the stocks 
release group BYs proportions. We also present results at the river basin spatial scale for stock 
composition proportions. Basin level proportions were found by summing all PBT and GSI group 
proportions within each river basin.  

 

Confidence Intervals for Stock, and Basin Proportions 

Confidence intervals for the PBT and GSI stock composition estimates were generated 
using the script Bootstock 3.2.r performed in the R programming environment (R Development 
Core Team 2009). Bootstock 3.2.r resamples with replacement from an original sample or set of 
data. For each iteration, the original group assignments were resampled with replacement s 
number of times where s = the number of samples. Within each iteration, we then calculated the 
expanded Hatchery release group/Brood year and adjusted GSI reporting group proportions as 
outlined in the previous section. We performed 10,000 iterations and sorted the proportions in 
ascending order. The 100(1-α)% confidence intervals for the group proportions were the (10,000 
* α/2) and (10,000 * (1 – α/2)) values of the ordered bootstrap values. The CIs for the total 
proportion of each PBT stock were found by summing all reporting group and BY proportions of 
the stock in each bootstrap iteration and choosing the (10,000 * α/2) and (10,000 * (1 - α/2)) 
ordered values. The CIs at the basin spatial scale was found by summing all groups within each 
basin in each iteration and choosing the (10,000 * α/2) and (10,000 * (1 - α/2)) ordered values. 
We report 90% CIs for all estimates. Bootstock 3.2 is a slight modification of Bootstock 3.1 that 
was used to analyze stock composition in Columbia River sport and tribal fisheries from 2015 to 
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2017. The difference between Bootstock 3.2 and 3.1 is how the re-allocation proportion was 
derived. In Bootstock 3.2 the reallocation value for each release group is re-calculated using only 
the GSI stocks that had fish assignments, whereas in Bootstock 3.1 the re-allocation value for 
each release group was fixed. The R script for Bootstock 3.2 can be found at 
https://github.com/delomast/Bootstock. 

 

Ocean Age and Length Percentages 

Ocean age percentages were calculated for hatchery stocks identified with PBT using the 
adjusted count after expanding for tag rates of each ocean age and the sum of the adjusted ocean 
age counts. We report the percent of 1-ocean fish in each stock for each time period. Ocean ages 
were not available for fish that assigned to GSI groups since scale samples were not taken from 
the sampled fish. 
 

We estimated the number of large (> 78 cm or B-Index) and small (< 78 cm or A-Index) 
steelhead in each hatchery and GSI stock from each time period by performing a maximum 
likelihood estimation of the length composition to estimate the proportions of large and small fish 
in each stock while accounting for tag rates. The sum of small and large fish for the length analysis 
may not equal the expanded count for PBT assigned fish or the adjusted count of the GSI 
assigned fish used to calculate the stock composition proportions for three reasons. First, the 
stock composition proportions were calculated using all genotyped samples whereas the length 
composition proportions were calculated using only samples with length data. Second, the stock 
composition proportions were calculated using GSI assignments for PBT-assigned fish sampled 
in previous years for re-allocation whereas this data was not used in the length analysis. Third, 
the estimators, while similar in logic, are different, and so the estimates will not be identical. The 
maximum likelihood method used for length analysis was executed using the R package 
fishCompTools (https://github.com/delomast/fishCompTools). 

 
The counts of fish that were PBT assigned (PBT-tagged) to a given hatchery group, 

ὲȟȣȟὲ , with tag rates of ὸȟὸȟȣȟὸ or were PBT unassigned, u was considered to be a 
multinomial random variable, 

 

 ὲȟȣȟὲȟόḐάόὰὸὔȟʌȟ  

 ʌ ὴὸȟὴὸȟȣȟὴὸȟώȟ  

 
ώ ύ ὴρ ὸȟ  

 
where pi is the probability that a fish is from hatchery group i (i.e. assigned with PBT), w is the 
probability a fish is from a PBT-untagged GSI group (e.g. a wild fish or a hatchery fish whose 
parents were not genotyped) and y is the probability that a fish is PBT-untagged. The probability 
that a fish is PBT-untagged is the sum (because the events are disjoint) of the probabilities that a 
fish is from a GSI stock or from a PBT-tagged group that had a tag rate less than 1. 
 

Let the PBT-untagged group be composed of S different genetic stocks, and let u be a 
vector with uj being the number of PBT-untagged fish that assign to GSI stock j for j in ρȟςȟȢȢȢȟὛ. 
The counts of PBT-tagged fish in each hatchery group and the counts of PBT-untagged fish 
assigned to each stock though GSI was again considered to be a multinomial random variable, 
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 ὲȟȣȟὲȟόȟȣȟό Ḑάόὰὸὔȟʌȟ 
 

  

 ʌ ὴὸȟὴὸȟȣȟὴὸȟώȟȣȟώ ȟ    

 
ώ ύ ὴρ ὸὈȟ  

  
 

where ώ is the probability a fish is PBT-untagged and assigns to stock GSI j, ύ is the probability 

a fish is from a PBT-untagged group and in GSI stock j, and Ὀ  is the probability a fish in hatchery 

group i assigns to GSI stock j. 
 

The assigned stocks of the PBT-tagged hatchery fish was also considered to be a 
multinomial random variable, 

 

 ὕ ȟȣȟὕ ḐάόὰὸὲȟὈ ȟȣȟὈ ȟ (1) 

 
where ὕ  is the number of PBT-tagged fish in hatchery group i that assigned to GSI stock j.  

 
Length was treated as a categorical variable, with fish less than 78 cm being “small” and 

fish greater than or equal to 78 cm being “large”. We used 78 cm since it is the basis of the 
steelhead length based management during the A/B-Index management period in U.S. v. Oregon 
fisheries, however a user can input any length desired. We assume that within a given hatchery 
group the length is independent of the GSI assigned stock. This is likely to be the case unless a 
hatchery group being estimated is a combination of genetically distinct strains that are only being 
estimated as one group because tag rates are not available for them separately. Let u now be 
such that ό  is the number of PBT-untagged fish that assign to GSI stock j and are in length 

category k with k in {ρȟς. The counts of PBT-tagged fish and PBT-untagged fish in each 
combination of stock and length category were considered to be a multinomial random variable, 
 

 ὲȟȣȟὲȟό ȟȣȟό Ḑάόὰὸὔȟʌȟ (2) 

 ʌ ὴὸȟὴὸȟȣȟὴὸȟώ ȟȣȟώ ȟ  

 
ώ ύ ὴρ ὸὈ ὠȟ  

 
where ώ  is the probability a fish is PBT-untagged, assigns to GSI stock j, and is in length category 

k; ύ  is the probability a fish is from a PBT-untagged group, in GSI stock j, and in length category 

k; and ὠ  is the probability a fish in hatchery group i is in length category k. 
 

The number of PBT-tagged fish in a given hatchery group that are in a given length 
category was considered to be a multinomial random variable, 

 

 ὗ ȟȣȟὗ Ḑάόὰὸὲȟὠȟȣȟὠ ȟ (3) 

 
where ὗ  is the number of PBT-tagged fish in hatchery group i that were in length category k. 

The likelihood of the data as a whole, ὖὲȟόȟὕȟὗȿ“ȟὈȟὠ is the product of three multinomial 
likelihoods (equations 1, 2, and 3) that can be maximized to infer p, w, D, and V.  
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The estimates for p, w, and V were multiplied as appropriate to estimate fishery 
composition by group and size. These estimates were then summed to calculate composition at 
different scales (stock, basin, and origin). Non-parametric bootstrapping with 10,000 iterations 
was utilized to calculate 90% confidence intervals. 
 

In each time period we report the percentage of the sampled fish and the 90% binomial 
CI that were large using the actual count of all samples with a valid length measurement. Next we 
focus on large fish only, as U.S. v. Oregon managed fisheries are often constrained by the 
abundance of large (B-Index) steelhead. For the unclipped samples, we present the percentage 
of large fish that were assigned with PBT or GSI using the sum of the ML proportion estimates of 
large fish. In all time periods, we report the percentage of the large fish from each stock using the 
large ML proportion estimates and the percentage of large fish within each stock using the ML 
estimates of large and small proportions within the stock. Non-parametric bootstrapping with 
10,000 iterations was utilized to calculate 90% confidence intervals. 
 
 

RESULTS 

Steelhead and Fall Chinook Passage and Run-Timing at Bonneville Dam in 2019 

The steelhead return to Bonneville Dam during the Skamania management period of 
3,134 fish was the lowest on record since counting began in 1938. The total return in the A/B-
Index management period was 72,466 and was the second lowest count since 1938 (Table 5). In 
2019 the passage of fall Chinook between August 1 and November 30, based on length, was 
275,994 adults and 44,419 jacks. 

 
We did not include the Dwor-S (n = 10) and Tucannon (n = 12) hatchery stocks in the 2019 

run-timing analysis due to the low number of detections of these stocks. The Skamania stock 
released in the Klickitat River was the earliest arriving stock at BON. The 50% arrival date for 
Skamania stock was July 1 and was reached nearly five weeks before the next hatchery stock 
reached its 50% date. The 90% arrival date for the Skamania stock was July 31 and was attained 
before any other hatchery or wild stock reached their 50% arrival date. The earliest Snake basin 
hatchery stocks were the Imnaha and EF Salmon stocks which had a 50% passage date of August 
8 and August 9, respectively. All other Snake River, Mid-C, and Upper-C basin hatchery stocks 
attained their 50% arrival date between August 10 and August 17 except for the Dwor-C, the SF 
Clearwater, and Upper Salmon stocks. These later timed stocks attained their 50% date on: 
September 13 (Upper Salmon), September 24 (Dwor-C), and September 28 (SF Clearwater). The 
fall Chinook run-timing was most similar to Upper Salmon, Dwor-C and SF Clearwater hatchery 
stocks. The 50% arrival date for fall Chinook was September 12 and it attained its 75% arrival 
date on September 20, several days before the Dwor-C and SF Clearwater stocks reached their 
50% date. The 50% arrival date for the Snake River hatchery stocks spanned 51 days and ranged 
from August 8 to September 28. Wild fish from the Mid-C attained their 50% date on August 4 
and the Up-C and Snake wild fish reached their 50% date on August 7 (Figure 3 and Appendix 
A). 
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Estimating Stock Composition Proportions  

Spring period, May and June 2019 

The genetics lab successfully genotyped 165 clipped and 58 unclipped samples collected 
in May and June. Clipped fish made up 74% (90% CI, 68.7% - 78.8%) and the unclipped fish 
made up 26% (90% CI, 21.2% - 31.3%) of the sampled steelhead. All of the clipped and unclipped 
steelhead that were trapped were < 78 cm and none of the PBT assigned fish were 1-ocean. 
 

About 74% of the clipped steelhead were assigned to three hatchery stocks with the PBT 
panel. The Skamania stock made up 72.9% (90% CI 69.7% - 96.4%) and the Pahsimeroi and 
Wallowa-WA stocks each made up less than 1% of the clipped samples. About 26% (90% CI, 
2.9% - 28.7%) did not assign to a PBT stock and were assigned using GSI. The SKAMAN stock 
made up 84% of the GSI assignments and 21.7% (90% CI, 0% - 23.7%) of the total clipped 
samples. About 3% (90% CI, 0 – 6.1%) of the clipped fish assigned to the LOWCOL GSI stock 
and less than 1% were assigned to the KLICKR and MGILCS GSI stocks (Table 6 and Figure 4). 
At the basin spatial scale 96% of the clipped fish assigned to the SKAMAN, 3% to the Low-C, and 
1% to the Snake basins (Figure 5a). 
 

One of the 58 unclipped samples assigned to a PBT hatchery stock (1.7%, 90% CI, 0% - 
5.2%).  The other 57 samples were assigned to seven GSI stocks (98.3%, 90% CI 94.8% - 100%). 
. The SKAMAN GSI stock made up 58.6% (90% CI, 48.3% - 69%), the LOWCOL 13.8% (90% CI, 
6.9% - 20.8%), and the KLICKR 10.3% (90% CI, 3.4% - 17.2%) of the sampled unclipped fish. 
The other four GSI stocks made up the remaining 15.4% of the unclipped fish (Table 7 and Figure 
6). At the basin spatial scale 59% of the unclipped fish assigned to the SKAMAN, 15% to the Mid-
C, 14% to the Low-C, and 5% to the Snake basins (Figure 7a). 
 

Summer period, July and August 2019 

The genetics lab successfully genotyped 44 clipped and 29 unclipped samples collected 
in July and August. Clipped fish made up 60.3% (90% CI, 50% - 69.9%) and the unclipped fish 
made up 39.7% (90% CI, 30.1% - 50%) of the sampled steelhead. Four of the clipped and none 
of the unclipped steelhead were > 78 cm.  
 

About 72% of the clipped steelhead were assigned to six Snake basin, one Mid-C basin, 
and one Up-C basin hatchery stocks with the PBT panel. The Snake basin stocks made up 67.4% 
(90% CI 55.8% - 79%) of the clipped samples. The Sawtooth (18.4%; 90% CI, 9.2% - 27.6%), 
Pahsimeroi (13.9%; 90%CI, 6.9% - 23.1%), Wallowa-OR (13.9%; 90%CI, 6.9% - 23.1%), and 
Dwor-C (12.1%; 90% CI, 4.8% - 21.7%) stocks were the most common PBT stocks. About 28% 
(90% CI, 16.5% - 39.5%) did not assign to a PBT stock and were assigned using GSI. The 
SKAMAN stock made up 65% of the GSI assignments and 18.2% (90% CI, 9% - 27.4%) of the 
total clipped samples. About 6% (90% CI, 0.8% – 12.5%) of the clipped fish assigned to the 
MGLICS GSI stock and the remaining 4.2% were assigned to the MFSALM and UPSALM GSI 
stocks (Table 8 and Figure 9). At the basin spatial scale 72% of the clipped fish assigned to the 
Snake, 18% to the SKAMAN, 6% to the MGILCS, and 2% each to the Low-C and Mid-C basins 
(Figure 5b). 
 

About 40% (90% CI, 16.4% - 74.4%) of the unclipped samples assigned to six PBT 
hatchery stocks and the other 60.1% (90% CI, 94.8% - 100%) were assigned to five GSI stocks. 
About 92% of the PBT assignments were to Snake basin hatchery stocks. The EF Salmon made 
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up 22.4% (90% CI, 0% – 56.9%) of the unclipped fish. Four other Snake basin hatchery stocks 
each made up 3.5% of the unclipped fish. The MGILCS GSI stock made up 40.2% (90% CI, 
19.4% - 63.3%) and the UPSALM 10.2% (90% CI, 0% - 24.1%) of the unclipped fish. The three 
other GSI stocks each made up about 3% of the unclipped fish (Table 9 and Figure 9). At the 
basin spatial scale 50% of the unclipped fish assigned to the Snake, 40% to the MGILCS, 7% to 
the Mid-C, and 3% to the Up-C basins (Figure 7b). 

 
Nearly 55% (90% CI, 38.4% - 69.9%) of the clipped PBT assigned fish and 74% (90% CI, 

45.4% - 92.4%) of unclipped PBT assigned fish were 1-ocean. Large fish made up 5.5% (90% CI, 
1.9% - 12.1%) and 9.1% (90% CI, 3.2% - 19.6%) of all fish and clipped fish sampled, respectively. 
The Dwor-C stock made up 75% (90% CI 33.3% - 100%) of the large clipped fish and the 
Pahsimeroi stock made up 25% (90% CI, 0 – 66,7%) of the large clipped fish. Within each stock, 
60% (90% CI, 20% - 100%) of the Dwor-C fish were large and 16.4% (90% CI, 0% – 49.6%) of 
the Pahsimeroi fish were large (Table 10). There were no large clipped fish from other stocks and 
there were no large unclipped fish sampled. All of the large clipped fish were from the Snake River 
basin (Table 11). 

 

Fall period, September and October 2019 

The genetics lab successfully genotyped 137 clipped and 64 unclipped samples collected 
in September and October. Clipped fish made up 68.2% (90% CI, 62.3% - 73.6%) and the 
unclipped fish made up 31.8% (90% CI, 26.4% - 37.7%) of the sampled steelhead. Twenty seven 
of the clipped and 15 of the unclipped steelhead were > 78 cm.  
 

About 91% of the clipped steelhead were assigned to the Skamania, 10 Snake basin, and 
one Up-C hatchery stocks with the PBT panel. The Snake basin stocks made up 85.4% (90% CI 
80.4% - 92.4%) of the clipped samples. The Dwor-C was the most abundant stock, making up 
30.6% (90% CI, 24.4% - 37.7%) of the clipped fish. The Pahsimeroi stock made up 13.4% (90% 
CI, 8.9% - 18.6%) and the Upper Salmon made up 11% (90% CI, 6.7% - 15.9%) of the clipped 
fish. All of the remaining hatchery stocks each made up less than 9% of the clipped fish. About 
9% (90% CI, 1.5% - 14.4%) did not assign to a PBT stock and were assigned using GSI. The 
SKAMAN stock made up 2.8% (90% CI, 0% - 6.1%) of the total clipped samples. The MGLICS 
GSI stock made up 2.7% (90% CI, 0% - 5.4%), UPSALM 2.1% (90% CI, 0% - 4%), and the 
remaining GSI stocks less than 2% of the clipped fish (Table 12 and Figure 10). At the basin 
spatial scale 87% of the clipped fish assigned to the Snake, 6% to the SKAMAN, 3% to the 
MGILCS, 3% to the Up-C, and 1% to the Mid-C basins (Figure 5c). 
 

Nearly 42% (90% CI, 31.9% - 51.5%) of the unclipped samples were assigned to six Snake 
basin and the Wenatchee PBT hatchery stocks and the other 58.4% (90% CI, 48.5% - 68.1%) 
were assigned to 11 GSI stocks. More than 96% of the PBT assignments were to Snake basin 
hatchery stocks. The SF Clearwater made up 20.7% (90% CI, 0% – 56.9%) and the Upper Salmon 
made up 7.9% (90% CI, 3.2% - 14.2%) of the unclipped fish. The four other Snake basin hatchery 
stocks each made up less than 3.5% of the unclipped fish. We estimate that nearly 32% of the 
unclipped catch were wild steelhead from the Snake River basin. The MGILCS GSI stock made 
up 17.1% (90% CI, 9.3% - 25%), the SFCLWR made up 11.7% (90% CI, 5.5% - 19.6%), and the 
UPSALM 9.3% (90% CI, 3.1% - 15.6%) of the unclipped fish. The eight other GSI stocks each 
made up less than 8% of the unclipped fish (Table 13 and Figures 11 and 12). At the basin spatial 
scale 72% of the unclipped fish assigned to the Snake, 17% to the MGILCS, 3% to the Up-C, 
Low-C, and Mid-C, and 2% to the SKAMAN basins (Figure 7c). 
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About 43% (90% CI, 35% - 50.3%) of the clipped PBT assigned fish and 19% (90% CI, 
7.8% - 35.8%) of unclipped PBT assigned fish were 1-ocean. Large fish made up 20.9% (90% CI, 
16.3% - 26.2%) of all fish, 19.7% (90% CI, 14.3% - 26.1%) of the clipped fish, and 23.4% (90% 
CI, 15% - 33.8%) of the unclipped fish. All of the large clipped fish were from the Dwor-C (48.1%, 
90% CI, 32% – 64.4%), SF Clearwater (29.6%, 90% CI, 15.4% - 44.8%), and the Upper Salmon 
(22.2%, 90% CI, 9.1% - 36%) stocks. Within each clipped stock, 31.8% (90% CI, 20% - 44.7%) 
of the Dwor-C, 66.5% (90% CI, 42.7% - 89.9%) of the SF Clearwater, and 39.8% (90% CI, 18.2% 
- 61.5%) of the Upper Salmon fish were large (Table 10). All of the large clipped fish were from 
the Snake River basin (Table 11). Large unclipped fish were sampled from four PBT and six GSI 
stocks. The SF Clearwater made up 34.1% (90% CI, 13.6% - 54.7%) and the Dwor-C made up 
14.1% (90% CI, 0% - 30.8%) of the total large unclipped fish. All other PBT and GSI stocks each 
made up less than 8% of the total large unclipped fish. The percent large within the unclipped 
PBT stocks ranged from 31.8% (90% CI, 20% - 44.7%) in the Dwor-C to 66.5% (90% CI, 42.7% 
- 89.9%) in the SF Clearwater stocks. The percent large within the unclipped MGILCS stock was 
9.1% (90% CI, 0% – 25%). The percent large within the other five unclipped GSI stocks ranged 
from 9.3% in the SFCLWR to 100% in the LOWCOL and UPPCOL, however there was only one 
fish assigned to the LOWCOL and UPPCOL stocks (Table 10). At the basin spatial scale 73.3% 
(90% CI, 53.3% - 91.7%) of the large unclipped fish were from the Snake River basin. All other 
basins each made up less than 7% of the large unclipped fish (Table 11). 
 

 

DISCUSSION 

All steelhead hatchery broodstock from the Snake River basin have been genotyped since 
BY2009 and non-Snake hatchery stocks upstream of BON have been genotyped since BY2013. 
Most steelhead hatchery programs downstream of BON do not genotype their broodstock, hence 
hatchery origin adults from these stocks cannot be assigned to a PBT release group. The 
SKAMAN GSI stock is very closely related to the summer steelhead Skamania hatchery stock. 
Over 99% of known Skamania hatchery summer steelhead would have been assigned to the 
SKAMAN GSI stock if their PBT assignment was not used (Table 4). Most of the summer 
steelhead hatchery programs downstream of BON such as the Cowlitz, Lewis, and those in the 
Willamette River basin derived their broodstock from the Skamania summer run stock. We expect 
that adults trapped in the Pound Net from these hatchery programs would assign to the SKAMAN 
GSI reporting group.  
 

In 2017 and 2018 the Pound Net was fished from late August until late October and most 
of the trapped clipped and unclipped steelhead were Snake basin origin (Byrne, 2019). This year 
we obtained samples beginning in May and continuing until late October. We detected a dramatic 
shift in the stock composition in the clipped and unclipped fish as the year progressed. In the 
spring, 96% of the clipped fish assigned to the SKAMAN, 3% to the Low-C, and 1% to the Snake 
basins. The SKAMAN basin was defined as fish assigning to the Skamania PBT stock and the 
SKAMAN GSI stock. We postulate that most of the SKAMAN basin clipped fish were from lower 
Columbia River and Willamette River summer steelhead hatchery releases. In the summer period, 
the percentage of clipped fish from the SKAMAN basin declined to 18% and those from the Snake 
basin rose to 72%. In the fall period, the SKAMAN basin contributed 6% and the Snake basin 
87% of the sampled clipped fish (Figure 5). The percentage of clipped fish from the Snake basin 
in the fall period was similar to the percentages we observed in 2017 and 2018. This shift in stock 
composition aligns with the hatchery stock run timing at BON. The Skamania hatchery stock 
attained its 50% date at BON on July 1, whereas the run timing of all other hatchery stocks was 
less than 5% complete on July 1. An additional 40% of the Skamania hatchery stock passed BON 
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in July and the run was 90% complete on July 31. Most of the Snake basin hatchery stocks 
attained their 50% date at BON in August and the Dwor-C, SF Clearwater, and Upper Salmon 
attained their 50% arrival date on and after September 13 (Figure 3 and Appendix A). 
 

We observed a similar shift in the percentage of unclipped steelhead from the SKAMAN 
and Snake basin that was seen with the clipped fish as the year progressed. The SKAMAN basin 
made up 59%, 0%, and 2% of the unclipped samples in the spring, summer, and fall periods, 
respectively. It is likely that many of the unclipped fish that assigned to the SKAMAN basin were 
from Willamette or Columbia River tributaries downstream of BON, hence the contribution of 
unclipped fish from the Low-C basin would be higher than reported The Snake basin made up 
5%, 50%, and 72% of the unclipped samples in the spring, summer, and fall periods, respectively. 
The percentage of unclipped fish from the Mid-C basin in each time period (15% in spring, 7% in 
summer, and 3% in fall) was higher than its clipped percentage in those time periods. The 
MGILCS basin made up 7%, 40%, and 17% of the unclipped fish in the spring, summer, and fall 
periods, respectively. The MGILCS basin includes rivers in the Mid-C and Snake basins, hence 
the actual contribution of unclipped fish in each time period from the Mid-C and Snake basins was 
higher than reported (Figure 7).  
 

Steelhead stocks that had similar run timing as upriver fall Chinook salmon had the highest 
bycatch rate in the Pound Net in September and October. The Dwor-C, SF Clearwater, and Upper 
Salmon hatchery stocks were the latest arriving summer steelhead stocks at BON and they made 
up 51% of the clipped and 32% of the unclipped fall period catch, respectively. These three stocks 
made up all of the large clipped steelhead and 55% of the large unclipped steelhead caught in 
the Pound Net in the fall. An additional 32% of the large unclipped steelhead were assigned to 
GSI stocks from Idaho. 
 

The stock composition of steelhead captured in the Pound Net will differ depending on the 
time of year it is fished.  There was a dramatic shift in the stock composition from lower Columbia 
River stocks to Snake basin stocks as the year progressed. If Pound Net are used to fish for fall 
Chinook, then most of the steelhead caught will be from the later timed stocks from the Snake 
basin. 
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Table 1. Number of clipped and unclipped samples collected at the Pound Net that were 
genotyped each month in 2019. 

 

Month Clip Unclip Total 

May 9 1 10 

June 156 57 213 

July 5 1 6 

August 39 28 67 

September 114 47 161 

October 23 17 40 

All samples  346 151 497 
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Table 2. Description of steelhead hatchery stocks, release groups, and tag rates for Brood 
Year (BY) 2015 to 2017 used for PBT assignments of steelhead caught in the 
Columbia River Pound Net in 2019. 

 

Release 
group Hatchery stock - program BY2015 BY2016 BY2017 

Snake basin stocks    

Cottonwooda Wallowa - WA; all Washington releases 0.9322 0.9653 0.9836 

Dwor-C Dworshak-Clearwater smolt release 0.8870 0.9427 0.9824 

Dwor-S Dworshak-Salmon smolt release 0.8125 0.9412 0.9872 

EF Salmon EF Salmon - spawned at Sawtooth 1 1 0.1818 

Imnaha Imnaha 0.8822 0.9258 0.9394 

Oxbow Oxbow 0.9278 0.8750 0.5253 

Pahsimeroi Pahsimeroi - general production (smolts) 0.9209 0.9884 0.9797 

Sawtooth Sawtooth - general production (smolts) 0.9415 0.9848 0.9939 

SF Clearwater SF Clearwater 0.9356 0.9756 1 

Tucannon Tucannon endemic stock 0.8667 1 1 

Wallowab Wallowa - OR; all Oregon releases 0.9435 0.8981 0.9831 

Upper Salmon Upper Salmon - general production (smolts) 0.7156 0.9911 1 
     

Mid and Upper Columbia stocks     

Deschutes Round Butte Hatchery - Deschutes stock 1 1 0.9980 

Methow Wells Hatchery - Methow stock 0.9467 1 1 

Okanogan Wells Hatchery - Okanogan stock 0.9518 1 1 

Omak Wells Hatchery - Omak stock 1 1 na 

Skamania Skamania Hatchery - summer run 1 0.2011 0.9403 

Touchet Touchet endemic stock 1 0.6250 1 

Twisp Methow Hatchery--Twisp stock  1 1  

Umatilla Umatilla - spawned at Minthorn 1 1 0.9728 

Wells Wells Hatchery-on station 0.9556 0.9472 0.9551 

Wenatchee Eastbank Hatchery--Wenatchee stock 1 1 1 

Winthrop Winthrop Hatchery releases 1 1 1 

a Broodstock collected at Cottonwood Acclimation Pond and reared at Lyons Ferry Hatchery. 
Smolts were released at Cottonwood Acclimation Pond, Snake River at Lyons Ferry Hatchery, 
and in the Walla Walla River basin. 
 
b Broodstock collected at Wallowa Hatchery and fish reared at Irrigon Hatchery. Smolts were 
released in the Oregon portion of the Grande Ronde River basin. 
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Table 3. Distinct group assignments of steelhead captured in the Pound Net in 2019 with 
their stock and basin assignments. Fish were assigned to all GSI reporting groups 
except the BWSALM reporting group. 

 

Group BY Stock Basin 

PBT release groups   

Deschutes 2016, 2017 Deschutes Mid-C 

Touchet 2017 Touchet Mid-C 

Cottonwood 2016, 2017 Wallowa-WA Snake 

Dwor-C 2016, 2017 Dwor-C Snake 

Dwor-S 2016, 2017 Dwor-S Snake 

EF Salmon 2016, 2017 EF Salmon Snake 

Imnaha 2017 Imnaha Snake 

Oxbow 2016 Oxbow Snake 

Pahsimeroi 2016, 2017 Pahsimeroi Snake 

Sawtooth 2016, 2017 Sawtooth Snake 

SF Clearwater 2016, 2017 SF Clearwater Snake 

Tucannon 2017 Tucannon Snake 

Upper Salmon 2016 Upper Salmon Snake 

Wallowa 2016, 2017 Wallowa-OR Snake 

Methow 2016 Methow Up-C 

Okanogan 2016 Okanogan Up-C 

Wells 2016 Wells Up-C 

Wenatchee 2016 Wenatchee Up-C 

Skamania 2015,2016 Skamania SKAMAN 

GSI reporting groups  

LOWCOL  LOWCOL Low-C 

WILLAM  WILLAM Low-C 

MGILCS  MGILCS MGILCS 

KLICKR  KLICKR Mid-C 

YAKIMA  YAKIMA Mid-C 

SKAMAN  SKAMAN SKAMAN 

MFSALM  MFSALM Snake 

SFCLWR  SFCLWR Snake 

SFSALM  SFSALM Snake 

UPCLWR  UPCLWR Snake 

UPSALM  UPSALM Snake 

UPPCOL  UPPCOL Up-C 
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Table 4. Re-allocation table used to subtract samples from GSI reporting groups after expanding the hatchery release groups by 
their PBT tag rate. For each hatchery release group the proportion that assigned to each GSI reporting group is shown. 
The actual re-allocation value in each time period was recalculated using only those GSI reporting groups that were 
sampled in that time period. The BWSALM GSI group value is zero for all release groups as there has been no PBT 
assigned fish whose GSI assignment was BWSALM. 

 

Release 
group KLICKR LOWCOL MFSALM MGILCS SFCLWR SFSALM SKAMAN UPCLWR UPPCOL UPSALM WILLAM YAKIMA n 

Cottonwood 0 0 0.0052 0.9066 0.0022 0 0 0.003 0.0059 0.0741 0 0.003 1,350 

Deschutes 0 0 0.0153 0.8892 0 0.0115 0 0 0.0191 0.042 0.0038 0.0191 262 

Dwor-C 0 0 0 0.0343 0.9453 0 0 0.0187 0 0.0015 0 0.0002 4,610 

Dwor-S 0 0 0 0.0343 0.9453 0 0 0.0187 0 0.0015 0 0.0002 4,610 

EF Salmon 0.0078 0 0.0078 0.4766 0.0469 0 0 0.0156 0.0234 0.4219 0 0 128 

Imnaha 0 0 0.0028 0.9408 0 0.0028 0 0.0028 0.0056 0.0424 0 0.0028 354 

Methow 0 0 0 0.2 0 0 0 0 0.6 0.2 0 0 5 

Okanogan 0 0 0 0.4483 0.0517 0 0 0 0.3448 0.1552 0 0 58 

Omak 0 0 0 0.7692 0 0 0 0 0.2308 0 0 0 13 

Oxbow 0 0 0.003 0.311 0.001 0 0 0.001 0.0158 0.6682 0 0 1,013 

Pahsimeroi 0 0 0.0063 0.3075 0.0107 0 0 0.0005 0.0093 0.6628 0 0.0029 2,049 

Sawtooth 0 0 0.0028 0.183 0.0007 0 0 0 0.0042 0.8086 0 0.0007 1,443 

SF Clearwater 0 0 0 0.0292 0.965 0 0 0.0029 0 0.0029 0 0 343 

Skamania 0 0.002 0 0 0 0 0.996 0 0 0 0.002 0 488 

Touchet 0 0 0 0.8372 0 0 0 0 0.0465 0.1163 0 0 43 

Tucannon 0 0 0 0.8591 0.0141 0.0141 0 0 0.0986 0.0141 0 0 71 

Twisp 0 0 0 0.8571 0 0 0 0 0.1429 0 0 0 7 

Umatilla 0 0 0.0172 0.8018 0 0 0 0 0.0431 0.1207 0 0.0172 116 

Upper Salmon 0 0 0 0.3717 0.4901 0 0 0.0362 0 0.0987 0 0.0033 304 

Wallowa 0 0 0.0037 0.9046 0.0007 0.0007 0 0.0022 0.0154 0.069 0 0.0037 1,363 

Wells 0 0 0.0061 0.5198 0 0.0031 0 0.0031 0.3456 0.1162 0 0.0061 327 

Wenatchee 0 0 0 0.6111 0 0 0 0 0.3333 0.0556 0 0 18 

Winthrop 0 0 0 0.5 0 0 0 0 0.3846 0.0769 0 0.0385 26 
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Table 5. The pre-season forecasted return of steelhead to Bonneville Dam and the post-season TAC estimates of steelhead 
passage at Bonneville Dam for the Skamania and A/B-Index steelhead management periods in 2019.  

 

Management 
period 

Total 
Passage 

Total 
Hatcherya Total Wild 

A-Index 
Hatchery 

Clip 
passage 

A-Index 
Hatchery 

Unclip 
Passage 

A-Index 
Wild 

Passage 

B-Index 
Hatchery 

Clip 
Passage 

B-Index 
Hatchery 

Unclip 
Passage 

B-Index 
Wild 

passage 

Pre-season forecast for 2019        

Skamania 8,800 5,600 3,200 -- -- -- -- -- -- 

A/B-Index 118,200 83,400 34,850 71,900 4,500 33,900 5,900 1,100 950 

          

Final post-season estimates for 2019       

Skamania 3,134 1,612 1,522 -- -- -- -- -- -- 

A/B-Index 72,466 41,267 31,199 33,506 2,367 30,300 4,214 1,180 899 

a Includes unclipped hatchery origin fish. 
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Table 6. Composition estimates by PBT and GSI stocks of clipped steelhead captured in 
the Pound Net during May and June, 2019. All fish were adipose clipped hatchery 
origin. GSI assignments were made for fish that did not assign to a PBT release 
group. 

 

  Sample size Stock 

90% lci 90% uci 
Percent 
1-ocean Stock Actual Adjusted percent 

All PBT assigned  27 122.4 74.2% 71.3% 97.1% 0% 

Skamania 25 120.3 72.9% 69.7% 96.4% 0% 

Snake River basin PBT assigned     

All Snake stocks 2 2.0 1.2% 0.0% 3.2% 0% 

Pahsimeroi 1 1.0 0.6% 0.0% 2.1% 0% 

Wallowa-WA 1 1.0 0.6% 0.0% 2.0% 0% 

       

Clipped Hatchery origin GSI assigned     

All GSI assigned 138 42.6 25.8% 2.9% 28.7% na 

KLICKR 1 1.0 0.6% 0.0% 2.0% -- 

LOWCOL 5 4.8 2.9% 0.0% 6.1% -- 

MGILCS 1 1.0 0.6% 0.0% 2.1% -- 

SKAMAN 131 35.9 21.7% 0.0% 23.1% -- 
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Table 7. Composition estimates by PBT and GSI stocks of unclipped steelhead captured in 
the Pound Net during May and June, 2019.  

 

  Sample size Stock 

90% lci 90% uci 
Percent 
1-ocean Stock Actual Adjusted percent 

All PBT assigned  1 1.0 1.7% 0.0% 5.2% 0% 

Mid-C basin PBT assigned     

Deschutes 1 1.0 1.7% 0.0% 5.2% 0% 

       

Unclipped GSI assigned     

All GSI assigned 57 57.0 98.3% 94.8% 100.0% na 

KLICKR 6 6.0 10.3% 3.4% 17.2% -- 

LOWCOL 8 8.0 13.8% 6.9% 20.8% -- 

MFSALM 1 1.0 1.7% 0.0% 5.2% -- 

MGILCS 4 4.0 6.9% 1.7% 12.1% -- 

SKAMAN 34 34.0 58.6% 48.3% 69.0% -- 

UPSALM 2 2.0 3.4% 0.0% 6.9% -- 

YAKIMA 2 2.0 3.4% 0.0% 6.9% -- 
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Table 8. Composition estimates by PBT and GSI stocks of clipped steelhead captured in 
the Pound Net during July and August, 2019. All fish were adipose clipped 
hatchery origin. GSI assignments were made for fish that did not assign to a PBT 
release group. 

 

  Sample size Stock 

90% lci 90% uci 
Percent 
1-ocean Stock Actual Adjusted percent 

All PBT assigned  31 31.6 71.9% 60.5% 83.5% 54.5% 

Mid-C basin PBT assigned     

Deschutes 1 1.0 2.3% 0.0% 6.8% 0.0% 

Snake River basin PBT assigned     

All Snake stocks 29 29.6 67.4% 55.8% 79.0% 58.1% 

Dwor-C 5 5.3 12.1% 4.8% 21.7% 0.0% 

Pahsimeroi 6 6.1 13.9% 6.9% 23.1% 50.2% 

Sawtooth 8 8.1 18.4% 9.2% 27.6% 49.8% 

Tucannon 1 1.0 2.3% 0.0% 6.8% 100.0% 

Wallowa-OR 6 6.1 13.9% 6.9% 23.1% 100.0% 

Wallowa-WA 3 3.1 6.9% 2.3% 13.9% 100.0% 

Up-C basin PBT assigned     

Okanogan 1 1.0 2.3% 0.0% 6.8% 0.0% 

       

Clipped Hatchery origin GSI assigned    

All GSI assigned 13 12.4 28.1% 16.5% 39.5% na 

MFSALM 1 1.0 2.3% 0.0% 6.8% -- 

MGILCS 3 2.5 5.7% 0.8% 12.5% -- 

SKAMAN 8 8.0 18.2% 9.0% 27.4% -- 

UPSALM 1 0.8 1.9% 0.0% 6.5% -- 
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Table 9. Composition estimates by PBT and GSI stocks of unclipped steelhead captured in 
the Pound Net during July and August, 2019.  

 

  Sample size Stock 

90% lci 90% uci 
Percent 
1-ocean Stock Actual Adjusted percent 

All PBT assigned  7 11.6 39.9% 16.4% 74.4% 73.8% 

Mid-C basin PBT assigned      

Touchet 1 1.0 3.4% 0.0% 10.3% 100% 

Snake River basin PBT assigned     

All Snake stocks 6 10.6 36.5% 12.4% 70.9% 71.3% 

EF Salmon 2 6.5 22.4% 0.0% 56.9% 84.6% 

Pahsimeroi 1 1.0 3.5% 0.0% 10.6% 100% 

SF Clearwater 1 1.0 3.5% 0.0% 10.6% 0% 

Upper Salmon 1 1.0 3.5% 0.0% 10.4% 0% 

Wallow-WA 1 1.0 3.5% 0.0% 10.5% 100% 

       

Unclipped GSI assigned      

All GSI assigned 22 17.4 60.1% 25.6% 83.6% na 

KLICKR 1 1.0 3.3% 0.0% 10.2% -- 

MFSALM 1 1.0 3.3% 0.0% 10.1% -- 

MGILCS 14 11.7 40.2% 19.4% 63.3% -- 

UPPCOL 1 0.9 3.1% 0.0% 9.9% -- 

UPSALM 5 3.0 10.2% 0.0% 24.1% -- 
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Table 10. The number of assignments (Number) unadjusted for tag rate, percent of the total large steelhead by stock, and the 
percent of large fish within each stock in the July and August and the September and October time periods. There were 
no large steelhead sampled in May and June and no large unclipped steelhead sampled in July and August. 

 

Adipose Stock 

Actual 
number 

assigned 

Number 
of large 

fish 

Percent large of total in period   
Percent large within stock in 

period 

Percent 90% lci 90% uci   Percent 90% lci 90% uci 

July and August         

Clip Dwor-C 5 3 75.0% 33.3% 100%  60.0% 20.0% 100% 

Clip Pahsimeroi 6 1 25.0% 0% 66.7%  16.4% 0% 49.6% 

September and October         

Clip Dwor-C 40 16 48.1% 32.0% 64.3%  31.8% 20.0% 44.7% 

Clip SF Clearwater 12 8 29.6% 15.4% 44.8%  66.5% 42.7% 89.8% 

Clip Upper Salmon 15 6 22.2% 9.1% 36.0%  39.8% 18.2% 61.5% 

           

Unclip Dwor-C 2 1 14.1% 0% 30.8%  100% -- -- 

Unclip Dwor-S 2 1 7.1% 0% 19.9%  50.0% 0.0% 100% 

Unclip SF Clearwater 13 5 34.1% 13.6% 54.7%  38.6% 16.4% 61.7% 

Unclip Upper Salmon 5 1 6.7% 0% 18.9%  20.0% 0% 50.0% 

Unclip LOWCOL 1 1 6.7% 0% 18.8%  100% -- -- 

Unclip MGILCS 11 1 6.7% 0% 18.7%  9.1% 0% 25.0% 

Unclip SFCLWR 8 1 4.6% 0% 16.9%  9.3% 0% 33.3% 

Unclip SKAMAN 1 1 6.7% 0% 19.0%  100% -- -- 

Unclip UPCLWR 5 1 6.7% 0% 18.8%  20.0% 0% 50.0% 

Unclip UPPCOL 1 1 6.7% 0% 18.8%  100% 100% 100% 
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Table 11. The percentage of the total large steelhead by basin in the July and August and 
the September and October time periods. There were no large steelhead sampled 
in May and June and no large unclipped steelhead sampled in July and August. 

 

Adipose Basin  
Number of 
large fish 

Percent of 
large fish 90% lci 90% uci 

July and August    

Clip Snake 4 100% -- -- 

September and October    

Clip Snake 27 100% -- -- 

      

Unclip Low-C 1 6.7% 0% 20.0% 

Unclip MGILCS 1 6.7% 0% 18.7% 

Unclip Mid-C 0 0% -- -- 

Unclip SKAMAN 1 6.7% 5.0% 21.4% 

Unclip Snake 11 73.3% 53.3% 91.7% 

Unclip Up-C 1 6.7% 0% 20.0% 
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Table 12. Composition estimates by PBT and GSI stocks of clipped steelhead captured in 
the Pound Net during September and October, 2019. All fish were adipose clipped 
hatchery origin. GSI assignments were made for fish that did not assign to a PBT 
release group. 

 

  Sample size Stock 

90% lci 90% uci 
Percent 
1-ocean Stock Actual Adjusted percent 

All PBT assigned  116 124.1 90.6% 85.6% 98.5% 42.5% 

Skamania 1 5.0 3.6% 0.0% 10.9% 0.0% 

Snake River basin PBT assigned     

All Snake Stocks 113 117.1 85.4% 80.4% 92.4% 45.1% 

Dwor-C 40 41.9 30.6% 24.4% 37.7% 31.6% 

Dwor-S 1 1.0 0.7% 0.0% 2.2% 100.0% 

Imnaha 2 2.1 1.6% 0.0% 3.9% 100.0% 

Oxbow 1 1.9 1.4% 0.0% 4.2% 100.0% 

Pahsimeroi 18 18.3 13.4% 8.9% 18.6% 77.9% 

Sawtooth 11 11.1 8.1% 4.4% 12.5% 54.3% 

SF Clearwater 12 12.2 8.9% 5.2% 13.4% 24.5% 

Upper Salmon 15 15.1 11.0% 6.7% 15.9% 0.0% 

Wallowa-OR 5 5.2 3.8% 1.5% 6.9% 78.6% 

Wallowa-WA 8 8.2 6.0% 3.0% 9.7% 87.3% 

Up-C basin PBT assigned     

Wells 2 2.1 1.5% 0.0% 3.7% 0.0% 

       

Clipped Hatchery origin GSI assigned    

All GSI assigned 21 12.9 9.4% 1.5% 14.4% na 

KLICKR 1 0.8 0.6% 0.0% 2.2% -- 

MGILCS 5 3.7 2.7% 0.0% 5.4% -- 

SFCLWR 1 0.0 0.0% 0.0% 0.9% -- 

SKAMAN 8 3.8 2.8% 0.0% 6.1% -- 

UPPCOL 2 1.8 1.3% 0.0% 3.0% -- 

UPSALM 4 2.9 2.1% 0.0% 4.0% -- 
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Table 13. Composition estimates by PBT and GSI stocks of unclipped steelhead captured in 
the Pound Net during September and October, 2019. 

 

  Sample size Stock 

90% lci 90% uci 
Percent 
1-ocean Stock Actual Adjusted percent 

All PBT assigned  26 26.6 41.6% 31.9% 51.5% 19.0% 

Snake River basin PBT assigned     

All Snake stocks 25 25.6 40.0% 30.3% 49.9% 19.7% 

Dwor-C 2 2.1 3.3% 0.0% 8.3% 0.0% 

Dwor-S 2 2.1 3.3% 0.0% 6.6% 0.0% 

Pahsimeroi 2 2.0 3.2% 0.0% 8.0% 100.0% 

Sawtooth 1 1.0 1.6% 0.0% 4.7% 100.0% 

SF Clearwater 13 13.3 20.7% 12.7% 28.8% 15.1% 

Upper Salmon 5 5.0 7.9% 3.2% 14.2% 0.0% 

Up-C basin PBT assigned     

Wenatchee 1 1.0 1.6% 0.0% 4.7% 0.0% 

       

Unclipped GSI assigned     

All GSI assigned 38 37.4 58.4% 48.5% 68.1% na 

KLICKR 1 1.0 1.6% 0.0% 4.7% -- 

LOWCOL 1 1.0 1.6% 0.0% 4.7% -- 

MGILCS 11 11.0 17.1% 9.3% 25.0% -- 

SFCLWR 8 7.5 11.7% 5.5% 19.6% -- 

SFSALM 2 2.0 3.1% 0.0% 7.8% -- 

SKAMAN 1 1.0 1.6% 0.0% 4.7% -- 

UPCLWR 5 5.0 7.8% 3.1% 14.0% -- 

UPPCOL 1 1.0 1.6% 0.0% 4.7% -- 

UPSALM 6 6.0 9.3% 3.1% 15.6% -- 

WILLAM 1 1.0 1.6% 0.0% 4.7% -- 

YAKIMA 1 1.0 1.6% 0.0% 4.7% -- 
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Figure 1. The daily number of steelhead sampled at the Pound Net in 2019. The first fish 

was sampled on May 5 and the last fish was sampled on October 23, 2019. 
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Figure 2. Map showing the GSI reporting groups that have been developed by CRITFC. These groups were used to assign 

adipose clipped and adipose unclipped steelhead that were not identified with PBT. 
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Figure 3. Run-timing of hatchery and wild steelhead stocks at Bonneville Dam in 2019. Wild 

run timing in each region was calculated by combining all wild fish tagged as 
juveniles that returned as adults in 2019. The wild Snake River stock excludes fish 
tagged at Snake River dams. 
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Figure 4. Hatchery stock composition of clipped steelhead captured in the Pound Net during 

May and June 2019. 
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Figure 5. Percentage by basin of the clipped steelhead captured in the Pound Net during: a) 

May and June, b) July and August, and c) September and October. 
 
  

a)

b)

c)

Low-C
3%

SKAMAN
96%

Snake
1%

MGILCS
6%

Mid-C
2%

SKAMAN
18%

Snake
72%

Up-C
2%

MGILCS
3%

Mid-C
1%

SKAMAN
6%

Snake
87%

Up-C
3%



 

33 

 

 
Figure 6. Stock composition of the unclipped steelhead captured in the Pound Net during 

May and June 2019.  
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Figure 7. Percentage by basin of the unclipped steelhead captured in the Pound Net during: 

a) May and June, b) July and August, and c) September and October. 
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Figure 8. Hatchery stock composition of clipped steelhead captured in the Pound Net during 

July and August 2019. PBT assigned stocks made up 71.9% of the sampled fish. 
 
 
 
 
 

 
 
Figure 9. Hatchery (identified with PBT) and GSI stock composition of unclipped steelhead 

captured in the Pound Net during July and August 2019. 
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Figure 10. Hatchery stock composition of clipped steelhead captured in the Pound Net during 

September and October 2019. 
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Figure 11. Hatchery stock composition of the unclipped steelhead identified with PBT that 

were captured in the Pound Net during September and October 2019. Unclipped 
hatchery origin steelhead made up 41.6% of the unclipped sampled fish. 

 
 
 

 
 
Figure 12. GSI stock composition of unclipped steelhead captured in the Pound Net during 

September and October 2019. GSI stocks made up 58.4% of the unclipped 
sampled fish. 
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Appendix A. Arrival dates of fall Chinook and steelhead stocks at Bonneville Dam in 2019. The 
fall Chinook arrival dates were calculated using adult counts from August 1 to 
November 30. Number for fall Chinook is the cumulative Bonneville Dam adult 
count. Number for the hatchery and wild stocks is the number of PIT detections 
used to calculate run timing. 

 

    Date arrival quantile attained at Bonneville Dam 

Stock Number 5% 10% 25% 50% 75% 90% 95% 

Fall Chinook 275,994 8/22 8/27 9/3 9/12 9/20 9/30 10/10 

Dwor-C 32 9/13 9/13 9/15 9/24 10/5 10/10 10/16 

SF Clearwater 41 8/19 9/7 9/17 9/28 10/9 10/13 10/17 

Upper Salmon 24 8/5 8/9 8/25 9/13 9/23 10/6 10/12 

EF Salmon 21 7/23 7/29 8/4 8/9 8/24 10/8 10/11 

Oxbow 58 7/20 7/21 7/30 8/13 8/28 9/19 9/23 

Pahsimeroi 44 7/23 7/23 8/2 8/17 9/4 9/19 9/23 

Sawtooth 66 7/16 7/24 8/1 8/17 9/6 10/5 10/13 

Imnaha 73 7/13 7/18 7/24 8/8 8/25 9/19 9/24 

Wallowa-OR 66 7/16 7/20 7/29 8/11 8/26 9/24 10/10 

Wallowa-WA 121 7/14 7/19 7/30 8/14 8/30 9/27 10/9 

Skamania 95 5/8 5/22 6/22 7/1 7/9 7/31 8/8 

Upper-C Hatch 122 7/7 7/14 7/26 8/10 8/23 9/9 9/14 

Mid-C Hatch 59 7/8 7/15 7/27 8/12 8/23 9/17 9/22 

Mid-C Wild 247 7/5 7/10 7/22 8/4 8/13 8/28 9/11 

Snake Wild 184 7/7 7/13 7/24 8/7 8/24 9/15 9/24 

Upper-C Wild 63 6/29 7/9 7/26 8/7 8/14 8/22 8/30 
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